SUMMARY During a one month period liver biopsy was carried out on eight patients with established acquired immune deficiency syndrome (AIDS) and two suspected of having AIDS to evaluate raised liver enzymes or unexplained fever and weight loss. Each of the 10 patients were found to have hepatic granulomas. Appropriate staining techniques showed acid-fast bacilli in seven of the liver specimens. One specimen contained numerous Cryptococcal organisms. Two biopsies showed granulomas but no organisms. Liver biopsy was found to be a high yield and rapid diagnostic procedure in patients with AIDS. Our results suggest that hepatic mycobacterial infection may be more common in the syndrome than previously recognised and that liver biopsy specimens should be examined routinely for the presence of acid-fast bacilli. 
SUMMARY During a one month period liver biopsy was carried out on eight patients with established acquired immune deficiency syndrome (AIDS) and two suspected of having AIDS to evaluate raised liver enzymes or unexplained fever and weight loss. Each of the 10 patients were found to have hepatic granulomas. Appropriate staining techniques showed acid-fast bacilli in seven of the liver specimens. One specimen contained numerous Cryptococcal organisms. Two biopsies showed granulomas but no organisms. Liver biopsy was found to be a high yield and rapid diagnostic procedure in patients with AIDS. Our results suggest that hepatic mycobacterial infection may be more common in the syndrome than previously recognised and that liver biopsy specimens should be examined routinely for the presence of acid-fast bacilli. The present report suggests that involvement of the liver with mycobacterial disease may be a frequent feature of AIDS. Methods
PATIENTS
During a one-month period liver biopsy was carried out on seven male and one female patient each of whom had an established diagnosis of AIDS by Centers for Disease Control (CDC) criteria as follows: a disease such as Pneumocystis carinii pneumonia or Kaposi's sarcoma that is at least moderately predictive of a defect in cell mediated immunity in a person with no obvious reason for diminished resistance to that disease.5 One male and one female patient having a syndrome consistent with the AIDS prodrome were also biopsied.
The patients ranged in age from 23 to 40 years. Nine were intravenous drug abusers and all denied homosexual relations. One (no 10) had immigrated from Haiti within nine months of admission. All were hospitalised at Downstate Medical Center and liver biopsies were undertaken because of raised circulating hepatic enzymes or prolonged unexplained fever and weight loss. All of the patients were febrile and cachectic.
Previously documented opportunistic infections included Pneumocystis carinii pneumonia in six patients, nasolabial or perirectal herpes for more than five weeks in three patients, cytomegalovirus infection in two patients, and oral or oesophageal candidiasis in nine patients. One patient had chronic mucocutaneous candidiasis for over two years and also had a 25-pound weight loss with prolonged fever and diarrhoea.
Mycobacterial pulmonary infection had been proven in six patients. Four patients had bronchial '20 washings or lung biopsy tissue showing acid fast bacilli, M tuberculosis was subsequently cultured from this material. One patient had M aviumintracellulare cultured on repeated sputum samples. One patient had sputum smears positive for acid fast bacilli and a bone marrow biopsy which cultured M avium-intracellulare. Results of these cultures were not known before liver biopsy.
All patients had normal prothrombin times. Liver biopsy was done with a 17-gauge Jamshidi needle as previously described. 6 The liver biopsy specimens were fixed in formalin, embedded in paraffin, and serially sectioned and stained with hematoxylineosin, periodic acid-Schiff and Gomori's methenamine silver methods for fungi and Ziehl-Nielsen method for acid fast bacilli. A sample of hepatic tissue was sent for mycobacterial and fungal cultures.
Results
The Table contains the clinical features and the results of liver biopsies in 10 patients with AIDS seen during a one month period. Eight of 10 liver biopsy specimens showed multiple epithelioid granulomas and acid fast bacilli were seen in seven and were numerous in all but one (Figs. 1 and 2) . One biopsy specimen contained numerous cryptococci in the parenchyma and portal tracts (Fig. 3) . In the remaining two cases a single epithelioid granuloma and one fibrotic nodule compatible with a healed granuloma were found but no organisms were demonstrated.
Cultures of liver biopsy material were positive for mycobacteria in all cases where abundant mycobacteria were seen on Ziehl-Nielsen stained sections. M tuberculosis was cultured from one specimen and M avium-intracellulare was cultured from six specimens. One patient ( inflammatory response in a manner similar to that seen in the patients who cultured atypical mycobacteria from their liver biopsy specimens. The findings of non-caseating epithelioid granulomas (Fig. 1 ) or histiocytic clusters with abundant organisms seen within the cytoplasm of the histiocytes (Fig. 2) was therefore not unique to infections with mycobacterium avium-intracellulare (Fig. 3) .
Discussion
The finding of unequivocal mycobacterial infection of the liver in seven of 10 consecutive patients suggests that this may be a more common feature of AIDS than is currently recognised. It should be noted that most of these patients were selected for liver biopsy on the basis of persistently raised alkaline phosphatase levels. The patients seen in this series included predominently intravenous drug abusers and no homosexual men were encountered. Whether the latter group is at such risk for mycobacterial infection can not be answered at present.
The histologic features in these cases varied from clusters of histiocytes to typical epithelioid granulomas, accompanied by very little inflammatory response and demonstrating abundant mycobacteria. It should be emphasised that mycobacterial infection may not be apparent on routine hematoxylin-eosin stained sections in some of these cases in which granulomatous inflammatory response is minimal. We therefore recommend that staining for acid-fast organisms be routine for the analysis of biopsy material from AIDS patients. Disseminated tuberculosis has been described previously in patients with AIDS.2 7 positive liver biopsy specimens is an additional striking feature of this series and suggests that mycobacterial culture should be routine in the processing of liver tissue obtained from AIDS patients. In this regard it should be noted that one of our patients with previously established pulmonary infection with M tuberculosis was found to have hepatic infection with M avium-intracellulare.
It has recently been shown that mycobacterial antigens can induce in vitro suppression of lymphocyte responses.10 A central role for mycobacterial organisms in causing and perpetuating immunodeficiency has been reported in a patient who did not have AIDS.'1 In this case M fortuitum infection was associated with the activation of specific antigen-activated suppressor cells that compromised the phagocytic cell function of the patient. The bactericidal defect was reversed in vitro and in vivo by a cholinergic agonist combined with a prostaglandin synthetase inhibitor. These observations are particularly intriguing because they imply that concomitant mycobacterial infection might comnpound the immunologic deficiency that characterises AIDS.
